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Summary
Objective: To identify risk factors for non-adherence of tuberculosis (TB) patients to DOT.
Methods: Retrospective study of TB patients by logistic regression analysis to identify risk factors for non-adherence.
Results: Of the 1666 patients interviewed, 1108 (67%) adhered and 558 (33%) did not adhere to DOT. Of 558 patients, the
risk factors associated with non-adherence were illiteracy (39%), difficulty in accessing health facility (57%), and non-
government DOT centre (43%).
Conclusion:  Patients should be educated about tuberculosis and importance of DOT.  All DOT centres, including Non-
government DOT centres, should be made more accessible and patient-friendly.
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INTRODUCTION
DOTS (Directly Observed Treatment,
Short-course), strategy in TB control has
considerably improved the quality of diagnosis and
treatment outcome globally. In India, DOTS was
implemented since 1993 for effective management
of TB treatment1.  The most important component
of DOTS is to ensure patient’s adherence to treatment
by giving every dose under direct observation.
Treatment compliance may be a problem due to poor
awareness of TB including treatment. Non-adherence
to treatment has been recognized as a major problem
for cure of TB.  The aim of this study was to assess
the extent of adherence to treatment under DOT
during intensive phase (IP) of treatment in a rural
area. We attempted to identify risk factors responsible
for non-adherence to DOT.
METHODS
It is a retrospective study from a rural TB
unit (TU) with a population of 5,80,000 in Tiruvallur
district, South India. The study area includes 209
villages and nine urban clusters scattered across
approximately 200 km2.  The DOTS strategy was
implemented in this area since May 19992. There are
17 governmental health facilities (HFs) participating
in the programme and of these, seven offer diagnostic
facilities for sputum examination.  All the patients
diagnosed with TB at one of these HFs are given
DOT in accordance with RNTCP policies1.  Every
dose of treatment is to be directly observed during
intensive phase (IP) and at least first of the three
doses is to be directly observed during continuation
phase.
During 2001-03, 3009 TB patients were
registered for treatment under DOTS at the HFs in
this area.  Among these patients, 1319(43.8%) were
new smear-positive cases, 388 (12.9%) were treated
smear-positive cases and the remaining were smear-
negative cases.  Trained field staff interviewed 2722
(90%) patients at their residence and collected
information on socio-economic demographic profile,
whether they took treatment under supervision,
difficulties in taking treatment under DOT and using
a semi-structured questionnaire.  The data on socio-
economic demographic profile was collected within
a week of starting the treatment and the treatment
profile at the end of the IP.  The study population
included 1108 (41%) who adhered to DOT and 558
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Table 1: Risk factors for non- adherence of TB patients registered under a DOTS programme in a
rural area, south India
(20%) who did not adhere to DOT.  The remaining
1056 (39%) who adhered to DOT partially were
excluded for the analysis initially but later included
in the adherence group and compared the results.
 For this study, adherence to treatment is
defined as the patient treated always under
supervision as reported by the patient at the time of
interview. Non-adherence means that patient is never
under supervision. Partially adherence means that
patient is neither on always under supervision nor
never under supervision.
P.G.  GOPI  ET  AL
* P<0.05, ** P<0.01 
+ The number of patients is less than 1666 due to the non-availability of all patients at the time of
interview within a week after treatment started. 
 
Factors No of patients Not adherence 
to DOT (%) 
OR C.I 
Sex                      Female 
                        Male 
Age (years)             ≤ 45 
                               > 45 
Education+      Illiterate 
                 Literate 
Occupation+ 
                  Unemployed 
                      Employed 
Smoking+              Yes 
                       No 
Alcoholism+           Yes 
                       No 
Difficulties in accessing 
HFs+                          Yes 
                           No 
DOT centre+ 
               Government 
       Non Government 
DOT interfering daily 
activity+                    Yes 
                            No 
Loosing wages+       Yes 
                             No 
Need escort 
DOT centre+             Yes 
                             No 
Problem in taking drugs          
                                   Yes 
                                    No 
Cases       
New smear positive  
Smear negative  
Re treatment  
  485 (29) 
1181 (71) 
1022 (61) 
  644 (39) 
  652 (40) 
  970 (60) 
 
  589 (36) 
1033 (64) 
  688 (42) 
  934 (58) 
  508 (31) 
1114 (69) 
 
   145 (9) 
1511 (91) 
 
 908 (55) 
 757 (45) 
 
   136 (8) 
 1528 (92) 
      88 (5) 
1576 (95) 
 
     98 (6) 
1566 (94) 
 
 856 (51) 
 810 (49) 
 
       709(42) 
       746(45)  
       211(13)          
153 (32) 
405 (34) 
327 (32) 
231 (36) 
254 (39) 
293 (30) 
 
200 (34) 
347 (34) 
245 (36) 
302 (32) 
167 (33) 
380 (34) 
 
 83 (57) 
471 (31) 
 
234 (26) 
323 (43) 
 
 57 (42) 
 499(33) 
  25 (28) 
 531 (34) 
 
  31 (32) 
525 (34) 
 
293 (34) 
265 (33) 
 
 229(32) 
  286(38) 
43(20) 
 
    1.13  (0.90, 1.43) 
 
    1.19  (0.96, 1.47) 
1.47  (1.19, 1.83)** 
 
 
    1.02  (0.82, 1.27) 
 
    1.16  (0.94, 1.43) 
 
 
    1.06  (0.84, 1.33) 
 
2.96 (2.06, 4.24)** 
 
 
 
2.14 (1.73, 2.65)** 
 
    1.49 (1.03, 2.16)* 
 
 
    1.28  (0.78, 2.12) 
 
 
     1.09  (0.69,1.73) 
 
     1.07  (0.87, 1.32) 
 
 
    1.86 (1.27, 2.75)** 
        2.43(1.66, 3.56)** 
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Data were scrutinized and entered twice in
order to ensure accuracy, corrected for discrepancy
and missing information. Univariate analysis was
performed and the Chi-square test was used to test
the difference in proportions of socio-economic,
demographic variables and information related to
DOT. The level of statistical significance was defined
as P<0.05. The variables found to be significant by
univariate analysis were included in a model with
cases as the dichotomous variable. Stepwise logistic
regression was performed and adjusted odds ratios
(AOR) and 95% confidence intervals (CI) were
estimated.
RESULTS
The socio-demographic and economic
characteristics of the patients included in the
study are summarized in Table-1. Among the
study population of 1666 TB patients registered
under DOTS programme, 1181 (71%) were
males, 644 (39%) were aged 45 years or more,
652 (39%) were illiterate and 589 (35%) were
unemployed.  The life style indicators for the
patients were:  688 (41%) smokers and 508
(31%) alcoholics.
Overa l l ,  1108  (67%)  TB pa t ien ts
reported to have taken the treatment always
under observation of DOT providers during IP.
The non-adherence rate was higher among
illiterates than literates (39% vs 30%; OR=1.47;
95% CI: 1.19-1.83; P<0.001).  Similarly, a
h igher  propor t ion  of  non-adherence  was
associated with difficulties reported by patients
as  compared  to  those  repor ted  wi thout
difficulties in accessing HFs; (57% vs 31%;
OR=2.96  (2 .06-4 .24) ;  P<0 .001) ;  non-
governmental DOTS centers; (43% vs 26%;
OR=2.14 (1.73-2.65); P<0.001); and DOT
interfering their daily activities; (42% vs 33%;
OR=1.49 (1.03-2.16); P<0.05. In addition, the
adherence  was  h igher  among new smear
positive cases compared to re-treatment cases;
(32% vs  20%;  OR =  1 .86  (1 .27 ,  2 .75) ;
p<0.005).  Similarly the adherence was higher
among smear negative cases compared to re-
treatment cases; (38% vs 20%; OR = 2.43
(1.66, 3.56); p<0.001)68.  It was found that
illiteracy; difficulties in accessing HFs; non-
governmental DOT centers; new smear positive
cases  and  re - t rea tment  cases  were  the
independent risk factors for non-adherence to
DOT after adjusting for confounding factors
(Table-2).  When patients who reported to have
partially adhered to treatment were combined
with those always under DOTS, the risk factors
were found to be similar in univariate analysis
except for “losing wages” was an additional
risk factor and the factor “DOT interfering their
da i ly  ac t iv i t i es”  was  found  to  be  non
significant.  In multivariate analysis, “losing
Table 2: Results of the logistic regression analysis of factors for non- adherence of TB patients
registered under a DOTS programme in a rural area, South India
  Factors Regression 
co-efficient 
S.E. P-Value AOR      95% C.I. 
Illiteracy 0.286 0.111 <0.05 1.331 (1.070, 1.655) 
Difficulties in accessing 
HFs  
1.104 0.186 <0.001 3.016 (2.095, 4.343) 
Non-Government DOT 
Centre 
0.745 0.110 <0.001 2.106 (1.698, 2.613) 
Re-treatment cases 0.829 0.212 <0.001 2.291 (1.512, 3.471) 
New smear positive 
cases 
0.270 0.114 <0.05 1.309 (1.048,1.638) 
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wages” was identified an additional independent
variable.
DISCUSSION
The main findings of this study were 67%
of TB patients reported to have adhered to DOT
during IP and non-adherence of patients to treatment
were associated with illiteracy, difficulties in
accessing to HFs and treatment from non-
governmental DOT centers, new smear positive
cases and re-treatment cases.  Lack of finance and
distance from the patient’s residence to the HFs were
the reasons reported by the patients for non-
adherence to treatment (not tabulated).  The reason
for a significant proportion of the illiterate patients
not adhered to treatment could be due to lack of
knowledge about the importance of treatment under
supervision.  The study3 conducted in Pakistan
reported that illiteracy has link to the non-adherence
with treatment and cure.  Illiteracy was highly
prevalent among the majority of the TB patients and
71% of the non-adherence cases were illiterate.
Education and health awareness have strong
repercussions for the sustainability of TB care. An
awareness study4 of TB and attitude towards DOTS
among randomly selected patients belonging to low
socio-economic group at one DTC, South India has
reported that they preferred treatment from
governmental institutions due to financial reasons and
all the patients had a fairly good knowledge of
treatment but none about DOTS, despite 100%
literacy achieved in that area a decade ago.  The
activities of DOTS were decentralized at the
community level and patients can take treatment
closer to their residence making DOTS more
accessible to them.  However, in our study, 57%
reported to have not adhered to treatment due to
difficulties in accessing HFs.
 The problems related to non-adherence of
TB patients to treatment have been reported
elsewhere in the country. An operational study5
conducted in Delhi, during the introduction of DOTS,
with patient’s non-participation has identified many
problems related to patients as well as health staff. A
study6, during 1999-2000, in southern Thailand
where the DOTS strategy was implemented to
compare practice of actual DOTS and sustainability
of different DOT providers has demonstrated that
to increase the coverage of actual DOT, strategies
are needed to maintain health personnel as DOT
observers and to promote actual DOT among family
members as observers.  However, promoting family
DOT providers is not advocated in India7.  The results
from another study8 on adherence to TB treatment
in Ntcheu district, Malawi, suggested that
decentralized care is feasible and that the guardians
and health workers can supervise the treatment
during the IP.  The study9 carried out in Hong Kong
in 2000, baseline socio-demographic and clinical
characteristics were correlated with adherence to
DOTS and found that geographical inconvenience
was the prime reason among a significant proportion
of patients failed to stay on DOTS.
About 1000 patients adhered to DOT
partially were excluded for analysis initially due to
the inability to ascertain the extent of adherence to
DOT among these patients. However, when these
patients were included along with the patients who
were always under DOTs, the findings on the risk
factors were more or similar. However, the
proportion of patients adhered to treatment always
under supervision could not be ascertained.  This is
a limitation of the study as it may not be possible for
many TB patients to adhere to DOT 100%.
In conclusion, the present RNTCP should
develop Information, Education, Communication
package for the target group of patients.
Patient’s problems in accessing to treatment
need to be identified and alleviated and the non-
governmental DOT centres should be more
accessible and patient-friendly.
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